Abstract-A proposed AC to AC matrix converter which is suitable for electronic transformer is without energy storage elements will be analyzed as part of this paper. A Matrix Converter with 18 IGBTs and 22 diodes achieves the desired variable voltage, variable frequency performance using a three stage circuit. In the first stage three phase normal frequency voltage is converted to single phase high frequency voltage which in turn is converted to a pulsating DC voltage in the second stage. In the final stage three phase variable amplitude variable frequency voltage is generated from this pulsating DC voltage. Keywords-Matrix Converter, SPWM, IGBT"s I. INTRODUCTION Direct AC to AC power conversion without the use of intermediate energy storage [1] is achieved by a Matrix Converter (MC). The absence of energy storage devices makes the Matrix Converters to be compact and permits them to be readily integrated into drive systems as opposed to traditional ac to ac converters which are usually bulky. The static AC to AC Matrix Converters use a three output leg topology in order to eliminate the need for DC link capacitors. Recently, there has been considerable interest in the Matrix Converter technology due to the potential benefits it offers especially in applications where size, weight, and long-term reliability are important factors .Since there is no need for stored energy in the Matrix Converter the potential drop at high power densities is absent as is the case with many existing solutions. This Converter is also inherently bidirectional, so it can regenerate energy back to the utility [2]. Despite all of the rewards of using a MC in a motor drive system, it has two major disadvantage is that the output voltage of a MC is limited to 86% of the input.
I. INTRODUCTION
Direct AC to AC power conversion without the use of intermediate energy storage [1] is achieved by a Matrix Converter (MC). The absence of energy storage devices makes the Matrix Converters to be compact and permits them to be readily integrated into drive systems as opposed to traditional ac to ac converters which are usually bulky. The static AC to AC Matrix Converters use a three output leg topology in order to eliminate the need for DC link capacitors. Recently, there has been considerable interest in the Matrix Converter technology due to the potential benefits it offers especially in applications where size, weight, and long-term reliability are important factors .Since there is no need for stored energy in the Matrix Converter the potential drop at high power densities is absent as is the case with many existing solutions. This Converter is also inherently bidirectional, so it can regenerate energy back to the utility [2] . Despite all of the rewards of using a MC in a motor drive system, it has two major disadvantage is that the output voltage of a MC is limited to 86% of the input.
This project investigates the performance of the direct AC to AC converter in high frequency applications. The role of high frequency link is analyzed since this type of link provides galvanic isolation and also acts as a power conditioner in some of the typical applications. Detailed simulation has been carried out for various topologies and results show the usefulness of this topology. Numerous advantages such as reduction in size, elimination of bulky energy storage components, capability to independently control real and reactive powers and the electrical isolation have made the use of high frequency link popular in static power conversion [1] [2] [3] [4] [5] [6] . 
II. MATRIX CONVERTER
Where K= {A, B, C}, j={a, b, c}, and
The relationship between input and output instantaneous phase voltages is given by: The same output can be possible by using 6 bi directional switches and 10 unidirectional switches, in this 6 bidirectional switches are used for three phase to single phase high frequency, other 10 unidirectional switches are used for single phase high frequency to three phase variable voltage and frequency, In this technique totally 18 IGBT"S and 22 diodes are used. In the secondary converter switches S 7 to S 10 are used for full bridge rectification and S 11 to S 16 are used for DC to AC conversion. [9] . 
V y =V m sin(2πƒ in t-2π/3)
V b =V m sin(2πƒ in t+2π/3)
Where V m is the maximum value of input phase voltage and ƒ in is the supply frequency of source. Initially study the three phase waveforms for one complete cycle (or)360 0 . It can be divided into the six equal parts as shown in the figure 8.
In these six sectors, in each sector one phase can be taken as reference and in the remaing other two phases one phase is increasing from 0 0 to 60 0 , the second phase is decreasing from 60 0 to 0 0 .For example, let us consider Y phase as a reference phase, then from R phase and B phase"s positive & negative cycles can be obtained as given in (9) . V y =V r +V b
For sector 1, for constructing the positive pulses across the transformer switch S yn is turned on for a period T sw /2, while S rn & S bn are modulated while all other switches are remain off. The duty ratio for the switches is calculated as given below. 
and output DC voltage is equated as
Where n= transformer turns ratio.
Negative part of the high frequency wave is generated by forcing S yn to off condition and S yp to turn on for a next period of Tsw/2. The switches S bn and S rn are modulated for this period T sw /2. Hence this converter can be considered as a forced commutated cycloconverter and its implementation is possible due to availability of semiconductors as IGBTS, MCTS etc. Similarly the whole sequence of generation of high frequency pulses and conduction of bidirectional switches can be tabulated [8] [9] [10] [11] [12] . The main purpose of this converter is to provide variable voltage, variable frequency from the single phase high frequency. Also in between the primary converter and secondary converter a high frequency 1:1transformer can be used to avoid saturation effect of the input voltage.This secondary conversion can be possible by using 6 bidirectional switches or 10uni directional switches. By using 6 bidirectional switches this can be divided into two parts i) Rectification:
In this rectification single phase high frequency AC to pulsating DC is done by using only diodes because here phase delay is not required.
ii) Inversion:
In this inversion 6 unidirectional switches are used. In this switches IGBTS are connected. A diode is connected in parallel to the IGBT. In the circuit diagram shown in fig 7 S 
III SIMULATION RESULTS
In this Matrix Converter VSI SPWM is used. In this technique sin wave of required frequency and carrier wave of large frequency as compared to required frequency can be compared. In this case when the sin wave is more than the carrier wave positive pulses are generated and when sin wave is less than carrier wave negative pulses are generated
In this three phase VSI SPWM, three phase wave form is compared with the carrier signal and then the pulses which comes out from VSI SPWM are given to "abc" phases respectively , i.e,for "a" phase positive pulse are given to S 11 switch and negative pulse are given to S 14 switch; for "b" phase positive pulse are given to S 13 switch and negative pulse to S 16 switch and for "c" phase positive pulse can be given to S 15 switch and negative pulse can be given to S 12 switch.
The performance of this matrix converter has been demonstrated by simulations using MATLAB/SIMULINK tool box. the waveforms of the input voltage input current high frequency voltage, rectified Dc voltage, output voltage & output currents are shown in bellow Fig 8, Fig 9, Fig 10, Fig 11, Fig 12,Fig 13 are shown bellow. 
